DNA Fingerprinting of Mammalian Cell Lines Using Nonradioactive Arbitrarily Primed PCR (AP-PCR)
BioTechniques 20:178-180 (February 1996) Cross-contamination of eukaryotic cell lines with rapidly growing cells is a particular problem in laboratories working with established cell lines. Isoenzyme analysis, karyotypic characterization and DNA fingerprinting were introduced for quality assurance. In recent years polymerase chain reaction (PCR)-based fingerprint techniques have been used as highly specific and rapid supplemental tools for characterization of eukaryotic cell lines. Previously, it was shown that simple and reproducible fingerprints of complex genomes can be generated using single arbitrarily chosen primers and the PCR (6). However, most reports of the arbitrarily primed PCR (AP-PCR) used radioactive detection of the fingerprints, which may hamper its applicability in routine control of cell cultures. Radioactive techniques require expensive laboratory equipment, and the techniques are time-consuming. Moreover, these techniques are hazardous to laboratory personnel and the environment. Nonradioactive PCR-based DNA-fingerprinting techniques, however, are not as sensitive as radioactive methods. Here we demonstrate the use of silver staining of AP-PCR fingerprints in order to identify species-specific profiles.
Genomic DNA was prepared from cell lines and tissues of different species by standard protocols. Chinese hamster ovary (CHO) cells, NIH 3T3 and NIH 3T6 mouse fibroblasts were obtained from ATCC (Rockville, MD, USA); gerbil cells were established from gerbil fibroblasts; rat neurinoma cell line RN-4.41 and rat glioma cell line RGL.3 were established from experimentally induced rat tumors (5); human cell lines RT4, J82 and HU609 were established from human urothelial carcinomas (3); and Mw10 was from human meningioma. In addition, one human glioma cell line (Gw51) was cycles at low stringency (94°C for 1 min; 40°-45°C, depending on primer, for 5min; 72°C for 5min) and 30 cycles of amplification at high stringency (94°C for 1min;60°C for 1 min; 72°C for 2min; last cycle 72°C for 10 min). Two and a half microliters of each reaction were added to 5 of formamide-dye mixture and subsequently run on 6.7% polyacrylamide/7 M urea gels (3 h, 2000 V, 50°C) in a SequiGen ® sequencing gel chamber (BioRad, Hercules, CA, USA). Silver staining was performed according to the method of Budowle et al. (2) in a modified staining container (1) of the SequiGen gel chamber. Briefly, the gels were placed in 10% ethanol (5min), oxidized in 1% nitric acid (3min), placed in 0.012M silver nitrate (20min) and reduced in a solution containing 0.28 M sodium carbonate and 0.019% formalin until bands developed. Reduction was stopped with 10% glacial acetic acid (2min), and the gels were placed in distilled water (2min). Subsequently, the gels were dried in vacuo and stored for permanent record. Using AP-PCR, we generated specific and reproducible DNA fingerprints, which were highly polymorphic between different species (Figure 1 ). In addition, individual polymorphisms were found in the background of species-specific patterns. The mouse and human cell lines and tissues showed diagnostic polymorphisms, which allowed identification of different individuals. However, the number of inter-individual polymorphisms was only 3-5 in a background of 30-50 bands (10%) generated by distinct primers. In contrast, rat cell lines were from inbred strain BDIX, and no differences were found in fingerprints generated from these sources. These results were reproducible under constant conditions; i.e., we found identical band patterns in repeated (up to 5) experiments using the same DNA and primer. However, the quantity of template DNA was crucial to the generation of reproducible profiles; differences in band patterns could be observed when DNA amounts were below 10 ng or above 2 µ g. Varying DNA concentrations between 50 ng and 1 µ g gave identical DNA fingerprints. To estimate the percentage of cells detectable by AP-PCR in the background of another species, we performed an experiment using a defined mixture of human and rat DNAs (Figure 2 ). Using this approach, we observed species-specific PCR fragments at the level of at least 0.1%. Under normal cell culture conditions of five passages after contamination with rapidly growing rat cells, no human fingerprints were distinguishable, indicating that the amount of human cells was less than 0.1%. The identification of contamination with cells of the same species is more difficult and depends on the number of polymorphic fragments in species-specific profiles.
Using AP-PCR we were able to generate species-specific and individual diagnostic DNA fingerprints. Thus, the method is reliable for identification of cross-contaminations of cell lines at the level of at least 0.1% contaminating cells. AP-PCR amplification depends only on the use of one primer and subsequent gel electrophoresis. The major advantage of polyacrylamide gel electrophoresis, compared to agarose gel electrophoresis, is the distinction of many bands at high resolution. Unlike previous AP-PCR approaches, our method does not require radioactive labeling and detection, making it an easyto-use and rapid technique.
